SUMMARY Problem
The Navy has experienced continuing and, at times, severe, premature attrition of first-term erlistees. Presently, such losses are exacerbated by the declining population of military age youth. These problems can be ameliorated by identifying and selecting applicants who are more likely to complete their enlistments.
Objectives
The objectives of the research reported here were to (1) develop and validate a comprehensive background questionnaire to differentiate recruit applicants on the basis of their propensity to complete their first term of service and (2) evaluate the questionnaire as a possible supplement to operational attrition screening devices.
Approach
The Recruiting Background Questionnaire (RBQ), developed for this research, contains personal history questions designed to elicit information on school and job experiences, family life, hobbies, and interests. The RBQ was administered to a sample of Navy applicants at each continental United States military entrance processing station. Applicants who entered the Navy were tracked through 6 months of service to identify those who left the service prematurely. The questionnaire was validated against attrition criteria to identify background factors that-differentiated survivors from premature losses. Criterion data were collected after the cohort completed recruit training and again after 6 months of service.
Results
Scoring keys developed for the RBQ correlated significantly with attrition measured after recruit training and after 6 months of service. The RBQ correlated most highly with the criterion in the male high school graduate samples •r = .28 to .38) and in the minority samples (r = .28 to .34) . It correlated at lower, though-still significant levels, for male nongradua'tes (r = .17 to .21) and for females (r .18 to .26) . When combined with the operational enlisted screening device--the SCREEN table--in a multiple regression analysis, the combined SCREEN plus RBQ score correlated at significantly higher levels than did the SCREEN score alone.
Conclusion
The RBQ shows promise of being a usable attrition screening device, particularly when used In conjunction with SCREEN scores.
Recommendations

I.
The cohort used for analysis in this research should be tracked through at least 18 months of service, and development and validation of scoring keys should be repeated at that point. Validation at 18 months of service will provide larger attrition groups (attrition rates are projected to be double the 6-month rate), which will, facilitate development of stable keys to predict attrition in the critical non-high-school graduate population.
Vii
I HiCED1NG PAG BLANK-NOT F1Ula 2. This 1S-month validation should include criteria in addition to attrition, such as promotion history, technical school ano job performance, disciplinary actions, and attrition by type of loss. Scoring keys developed at the 18-month point should be of optimal length and not restricted to 100-item responses as in the preliminary validation. 
INTRODUCTION Problem and BackRround
High attrition rates for first-term enlistees have been a chronic problem for the Navy. During FY81, for example, more than 20,000 enlistees were separated from the Navy before they completed their initial service obligation and were not eligible to reenlist (Navy Military Personnel Command, 1981) .
Premature losses of such magnitude create a number of problems for the Navy. Financial costs are certainly one of the most critical concernp.
According to a conservative 1979 estimate, it would cost more than 160 million dollars to recruit and train 20,000 replacements or $8,000 per person (McConnell & McNichols, 1979) . Monetary facators, however, may not be the most pressing issue. Forecasts for a shrinking recruitment propulation portend increasing difficulties in meeting recruiting goals and, thus, in maintaining fleet personnel requirements. Reductions in early first-term attrition would result in financial savings, ease recruiting demands, and would increase the average experience level of force personnel.
There are a number of possible strategies for reducing attrition (e.g., training and intervention techniques, monetary inducements).
One promising and cost-effective approach involves selecting, from available and qualified applicants, those most likely to remain in the service.
Historically, enlisted selection procedures have emphasized intellectual screening devices, such as aptitude tests that identify the applicants most likely to complete technical training successfully. While these tests are valid predictors of school performance, they are not highly related to nonacademic attrition. More recently, the services have turned toward the use of other measures to' improve prediction of attrition. The move in this direction has received impetus from industry, where research has demonstrated that instruments such as background (or biographic) questionnaires can be valid predictors of complex criteria such as job performance, creativity, and tenure (Asher, 1972; Chaney & Owens, 1964; Schuh, 1971) . 1 An early result of the Navy's interest in this area was the Odds for Effectiveness (OFE) table (Sands, 1976) , now superseded by the currently operational Success Chances for Recruits Entering the Navy (SCREEN) table. These tables use a limited number of background items (e.g., age and number of dependents) combined with academic measures (e.g., educational attainment and Armed Services Vocational Aptitude Battery (ASVAB) scores) to make an actuarial prediction of the likelihood of an enlistee completing the first year of service. While the SCREEN procedure is valid, continuing high attrition rates suggest that additional attrition screening approaches be examined.
A mere reduction of 1 percent in the number of first-term attritees could save nearly $1.5 million annually (McConnell & McNichols, 1979) .
Objectives
The objectives of the research reported here were to (1) develop and validate a comprehensive background questionnaire to differentiate recruit applicants on the basis of their propensity to complete their first term of service, and (2) evaluate the questionnaire as a possible supplement to operational attrition screening devices.
APPROACH Instruments
Development of the Recruiting Background Questionnaire (RBQ) began in 1975, when 370 biographical items were administered to recruits at the Naval Training Center, San Diego (Atwater, Skrobiszewski, & Alf, 1976) . The recruits were tracked and the items validated against a survival/attrition criterion after they had completed recruit training and again after they had completed approximately 2 years of service. The 70 valid items identified by Atwater et al., plus valid items from background questionnaires being developed by the Army and Air Force, were used to construct RBQ, Forms I and 2. These items, which address topics such as work and school experiences, hobbies, interests, and family history, are in multiple-choice format with from three to five alternatives. Each form of the RBQ contains 55 items, 30 of which appear on both forms. The RBQ requires about 25 minutes to complete. Sample items are contained in the appendix.
Subjects
From December 1979 through 3une 1980, Military Enlistment Personnel Command personnel at all continental United States military entrance processing stations (MEPS--formerly called armed forces examining and entrance stations) administered the, RBQ to 29,464 applicants for Navy enlistment. Those with social security numbers (SSNs) ending in odd digits were given Form 1; and those with SSNs ending in even digits, Form 2. Of the total sample, 15,430 applicants subsequently joined the. Navy and their records were included in the Navy Recruiting Command's Accession Recruiting System (ARS) master file (formerly referred to as the SCAT file). Of this sample, 7,888 (51%) had taken RBQ Form 1; and 7,542 (49%), Form 2. The total sample is described more fully in Table  1 .
Criteria
The basic criterion for this research was an attrition measure. Subjects who left the Navy before completing their obligated service for reasons reflecting "failure to adapt" were assigned lOw-criterion status; and those who remained, high-criterion status. Attritees who terminated their service for certain nonperjorative causes were excluded from the analyses. These causes include preexisting medical conditions, accidents, disabilities, death, and transfers to officer training programs.
Criteri-i for the RBQ validation were gathered at the completion of recruit training and again approximately 6 months afterwards.
Recruit training attrition data were obtained from the ARS file; and the 6-month data, from the Enlisted Survival Tracking File (STF)., 2 The total attrition rate for the sample at the completion of recruit training was 8.1 percent, After removal of those attriting for nonperjorative causes, the rate was 5.9 percent. After 6 month 3 of service, the total and adjusted attrition rates were 15.7 and 11.9 percent respectively.
Scoring Key Development
Separate scoring keys were developed for each RBQ form. Approximately 60 percent (N = 8,328) of the male subjects were randomly assigned to key development samples; and the remainder (N = 5,500) to holdout samples for cross-validation purposes. The Navy Personnel Research and Development Center's (NAVPERSRANDCEN's) KEYCON program (Abrahams, Neumann, & Rimland, 1973 ) was used to select items for the scoring keys by comparing the percentage of persons in the high-criterion group (nonattritees) and the percentage of those in the low-criterion group (attritees) who chose each item alternative. The difference between these two percentages, commonly called the percent difference, was used to select the item alternatives for inclusion in the scoring key. To permit comparisons between keys on different RBQ forms or on the same form with different subject pools, the number of keyed item responses was held constant at 100. This was not the optimum number of responses to maximize the validity of each key, but it approaches optimality across all keys.
Initially, four scoring keys were developed, two for each RBQ form. Keys RTC-I and RTC-2 were developed on RBQ, Forms 1 and 2 respectively, at the completion of recruit training. Keys 6M-I and 6M-2 were developed on Forms I and 2 when the cohort had completed an additional 6 months of service.
Statistical Analyses
The four scoring keys were cross-validated in their respective holdout samples. The holdout samples were also split into homogeneous subgroup § based on education level and race, and the keys cross-validated in these subgroups. Biserial correlations between RBQ scores and the dichotomized criterion (attritee/nonattritee) were obtained from these cross-validation subgroups.
Operational SCREEN scores were obtained for all subjects who had taken RBQ, Form 1. SCREEN scores were then correlated with the same attrition criterion in the male cross-validation sample.
Finally, stepwise multiple regression analyses were performed to determine the incremental validity for RBQ scores when used in conjunction with SCREEN scores. Table 2 presents biserial correlations in the key development band holdout samples for the four scoring keys. These correlations were not corrected for the indirect restriction in range of RBQ scores resulting from the enlisted selection process. The restriction problem is addressed later in this report (see pp. 7-8).
RESULTS AND DISCUSSION
Development and Cross-validation of Scoring Keys
The male holdout samples were next separated into subgroups based on high school graduation status and race. The female sample, which had not been used in the key development phase, was used in this cross-validation phase. Table 3 presents the correlations obtained when the scoring keys were applied to these homogeneous subgroups. It also provides sample sizes, attrition rates, means, and standard deviations (SDs) for these subgroups.
The lower correlations shown in Table 3 for the male non-high-school graduates (NHSGs) and females were not surprising, since the four scoring keys were developed on samples that were predominantly high school graduates with diplomas (HSDGs) and exclusively male. Therefore, separate keys were developed and cross-validated using the NHSG and female samples. Correlations for these keys, presented in Table 4 , indicate no consistent advantage for these sample-specific keys over the keys developed on the total sample. The results in Table 4 , high correlations in the key development samples and extreme shrinkage in the cross-validation samples, may be the result of the relatively small cross-validation sample, coupled with a low proportion of attritees. Note. In some cases, RTC sample sizes are reduced due to missing educational and race codes. Also, sample sizes are reduced from RTC to the 6-month point due to additional nonprejorative losses and expiration of enlistments.
-----------------------------------------------------------------
•p < .01. • *p < .001. Note. Six-month criterion data were used in this analysis. All correlations are biserial.
•p < .01.
The lower validity in the NHSG and female subgroups may also partially be a function of RBQ items that are inappropriate for these subjects. The original selection of the items to comprise RBQ (Atwater et al., 1976) was made on the basis of item validities in a male, predominantly HSDG sample. The preliminary item selection procedure tended to favor inclusion of educationally related items, because education status correlates with attrition. Nearly one third of the items in each form of RBQ are school-related.
The possibility of inappropriate items was investigated for scoring key 6M-2 by separating items into school-related (SR) and non-school-related (NSR) items. As Table 5 shows, the NSR items correlated at similar, moderate levels for both HSDG and NHSG samples. However, the SR items differed markedly for the two groups, with the NHSGs having much lower means and correlations. This finding suggests .that the SR items contribute little to the validity of scoring keys for NHSGs. It also helps clarify the large differences in correlations for HSDG and NHSG samples on the original scoring keys (see Table 3 ).
It should be noted that -he correlations reported in Tables 3 and 4 for Form 6M-2 scoring keys in the NHSG samples are lower than the corresponding correlations for NSR items given in Table 5 .
This finding strongly indicates that further work on key development for NHSGs should focus on developing additional, items unrelated to education.
Comparison of RBQ and SCREEN Scores
While RBQ scoring keys cross-validated at statistically significant levels, they must be evaluated within the context of existing selection procedures. Therefore, to gauge their potential usefulness, RBQ attrition predictions were compared to SCREEN score predictions. SCREEN scores were obtained for all recruits who took RBQ, Form 1, and then correlated against 6-month criterion data, using the male cross-validation samples. Table 6 provides the comparison of validations for SCREEN and RBQ. To ensure an equitable comparison between SCREEN and RBQ, it was necessary to adjust the obtained correlations for the effects of selection since SCREEN scores were one of the factors used in selecting this sample and are, therefore, probably restricted to a greater degree than are RBQ scores. Formulas from standard texts (Guilford, 1965, pp. 342-345) were used to correct the sample correlations to obtain estimates of the validities that would be expected in an applicant population. It should be noted that these correction formulas assume direct selection on SCREEN and indirect selection on RBQ. These assumptions are not met precisely, inasmuch as SCREEN is only one element in the selection process and, consequently, is not subject to direct selection as implied by the formula. Violation of this assumption will generally result in conservative estimates of the correlations expected in an applicant population (Linn, Harnisch, & Dunbar, 1981) . Although these estimates are conservative, they should be more accurate than the uncorrected correlations. As shown in Table 6 , after these correlations have been applied to all correlations, SCREEN scores and RBQ scores correlated at about the same level with the attrition measure.
A multiple correlation analysis was also performed on this data set to determine whether a composite based on SCREEN and RBQ would result in significantly higher correlations with attrition than would SCREEN scores alone. Results in Table 6 show that there is a significant improvement, not only in the total sample but also in the HSDG and NHSG samples. Improvements in reducing attrition by using SCREEN plus RBQ, rather than using SCREEN alone, can be estimated from the sample data and the Taylor-Russell tables (Taylor & Russell, 1939) . These tables show that using SCREEN plus RBQ score at the 6-month point would reduce HSDG attrition by slightly less than I percent and NHSG attrition by about 1.3 percent. As mentioned earlier, a 1 percent reduction In attrition translates into a $1.5 million savings. Greater savings could be anticipated If they were computed over the full first term of service. Note. Sample from the Form I cross-validation sample. a Correlations corrected for restriction in range.
*Significantly greater than the corresponding correlation for SCREEN using an F test for the difference between multiple Rs (p < .001).
Possible Strategies for Using RBQ Several possible strategies for employing RBQ are available. Administering RBQ to all applicants would result in the largest reductioh in attrition, about 2 percent. The cost saving from this reduction would, however, be somewhat offset by the cost of administering RBQ to all applicants.
Administering RBQ to selected high-risk applicants may be more cost effective. The Army, for example, is currently screening all 17-year-old male NHSGs with a background questionnaire, the Military Appliant Profile (MAP).
A modification of this method suggested by our data would involve administering RBQ to applicants with marginal SCREEN scores. The sample data have shown a wide range of RBQ scores for every SCREEN score. Figure 1 illustrates the potential value of RBQ scores for recruits with low SCREEN scores. It shows actual attrition rates for all males in the Form I crossvalidation sample who had SCREEN scores of 75 or less. Within this low SCREEN score group, recruits with high RBQ scores had an attrition rate of 7.7 percent, while those with low RBQ scores had a rate of 20 percent. These findings suggest a two-stage selection strategy: (1) applicants are first qualified on SCREEN, and (2) those with low SCREEN scores then take RBQ. Applicants wn low SCREEN scores, possibly even those with scores below the SCREEN cutoff, could be accepted for enlistment on the basis of satisfactory RBQ scores.
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